Purchased reagents were used without further purification unless otherwise stated.
spectroscopy measurements were carried out on a Jasco J-720 Spectropolarimeter integrated with a refrigerated circulator digital temperature controller.
Synthetic Procedures
OAc OH MeO CO 2 Me 45a Methyl 1-acetoxy-3-hydroxy-7-methoxy-2-naphthoate (45a). 4-Methoxyphenylacetic acid (6.65 g, 40 mmol) was heated at reflux in SOCl 2 (10 mL) for 1 h. Excess SOCl 2 was removed in vacuo to afford the acid chloride as a brown oil. To a stirred suspension of NaH (3.2 g, 60% in oil) in THF (40 mL) was added dimethylmalonate (4.6 mL, 40 mmol) dropwise. The mixture was heated at reflux for 1 h. After cooling to room temperature, the acid chloride in THF (20 mL) was added slowly to this malonate solution. After stirring overnight, the mixture was quenched with 12 N HCl and extracted with CH 2 Cl 2 . Filtration and concentration yielded a residue which was dissolved in CH 2 Cl 2 and loaded onto a SiO 2 pad. The pad was washed with hexanes to remove mineral oil and then with 15% EtOAc/hexanes to provide methyl 4-(4methoxyphenyl)-2-methoxycarbonyl-3-oxobutyrate as a slightly impure oil in 63% yield (7.1 g) which was used without further purification: IR (thin film) 2957, 2926, 1733, 1613, 1218, 1177 cm -1 ; HRMS (ES) calcd for C 14 H 16 O 6 (MH + ) 280.0947, found 280.0945.
Methyl 4-(4-methoxyphenyl)-2-methoxycarbonyl-3-oxobutyrate (6.7 g, 24 mmol) was dissolved in CH 3 SO 3 H (60 g) along with P 2 O 5 (6.0 g). 1 The mixture was stirred at room temperature vigorously under N2 for 6 h, and then the mixture was poured onto ice and water.
The resultant yellow solid precipitate was collected by filtration, washed with water, and dried overnight to provide the product (5.0 g, 84% After stirring overnight, the mixture was quenched with 12 N HCl and extracted with CH 2 Cl 2 .
Filtration and concentration yielded a residue, which was dissolved in CH 2 Cl 2 and loaded onto a SiO2 pad. The pad was washed with 50% CH 2 Cl 2 /hexanes to remove mineral oil and then with CH 2 Cl 2 to provide methyl 4-(3,4-dimethoxyphenyl)-2-methoxycarbonyl-3-oxobutyrate as an oil (45.0 g) which was used without further purification.
The above methyl 4-(3,4-dimethoxyphenyl)-2-methoxycarbonyl-3-oxobutyrate was dissolved in CH 3 SO 3 H (300 g) along with P 2 O 5 (30.0 g). 1 The mixture was stirred at room temperature vigorously under N 2 for 4 h, and then the mixture was poured onto ice and water.
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